Introduction
Control of intracranial pressure (ICP) in order to maintain adequate cerebral perfusion pressure (CPP) is critical in the management of traumatic brain injury (TBI). Even with aggressive medical treatment such as hyperosmolar dehydration, hyperventilation, and barbiturate coma in approximately 10% -15%, a safe level of CPP cannot be maintained. In such a situation decompressive craniectomy (DC) is one of the treatment options [1] - [11] . Although DC effectively lowers intracranial pressure in 80% of cases, it can result in expansion of hemorrhagic contusions, external cerebral herniation, post-traumatic hydrocephalus, delayed paradoxical herniation, bone resorption, loss of function and traumatic subdural hygroma (TSH) formation [12] - [20] . Various treatment modalities have been used to treat TSH. They include: evacuation of the hygroma and shunt placement. There is also a reported case in which membranectomy followed by cranioplasty was done with complete resolution of the hygroma [20] - [22] . In this paper the authors illustrate 2 cases in which cranioplasty with simple drainage of the hygroma was adequate to treat TSH.
Case Presentation
Case 1: A 34-year-old female sustained a TBI after she fell out of a car. She was combative at the scene of the accident and moved her 4 extremities. CT scans of the head showed a moderate sized epidural clot. The clot increased in size leading to deterioration of her neurological condition. The clot was evacuated through a craniotomy, and the patient's condition stabilized. Six days later, her condition worsened. CT scans showed diffuse brain swelling so a bilateral decompressive craniectomy was performed. Her condition progressively got better; however, 4 weeks later she became less interactive. CT scans showed a bilateral subdural hygroma ( Figure  1(a) ), which was larger on the right with a 2 cm shift of the midline to the left. The patient was consequently taken to the operating room for cranioplasty using patients freezer stored bone. During reflection of the scalp from the dura, the dura got torn and most of the hygroma fluid leaked out. The dural defect was covered with Dura Gen (manufactured by Integra, Plainsboro, New Jersey, USA), the bone flap was put back and the scalp was closed. After the surgery she progressively improved. Condition progressively improved, and at three months follow-up on gross neurological examination, no deficit was detected. Post-operative scans done 6 weeks after the operation showed almost complete resolution of the midline shift and subdural hygroma.
Patient 2: A 57-year-old male had TBI following a motorcycle accident. On admission he was combative and moved all 4 extremities spontaneously. CT scans of the head showed right-sided acute subdural hematoma with a midline shift. The subdural hematoma was evacuated, but the bone flap was not put back because of significant brain swelling. Two weeks later, the swelling had decreased and the patient showed an improved neurological status by following commands. Ten weeks after the initial surgery, the patient progressively worsened and became unresponsive. CT scans showed a large subdural hygroma with midline shift to the right (Figure 2(a) &  Figure 2(b)) . The wound was then opened, the hygroma fluid was drained out, and cranioplasty was performed. A CT scan 2 weeks later showed almost complete resolution of the hygroma (Figure 2(c) ) and improvement in neurological status. 
Discussion
A subdural collection of cerebrospinal fluid is usually referred to as a traumatic subdural hygroma (TSH), which is also referred to as a Traumatic Subdural Effusion (TSE) or External Hydrocephalus (EHP) [20] - [22] . Most reports do not distinguish between a TSH and a subdural effusion because protein content in the fluid is generally not measured at the time of extraction. For clarity purposes, we will utilize the definition of TSH established by Miranda et al.; a TSH occurs if the protein contents of the fluid are similar to CSF and a subdural 76effusion occurs if the protein content is higher than CSF [22] . Although there is no conclusive evidence for or against DC being beneficial, this procedure is widely performed as a last resort in patients who develop uncontrolled intracranial pressure. However, DC is associated with many potential risks, including the risk for TSH. Approximately 7% -12% of patients with severe traumatic brain injuries develop TSH. Aarabi et al. have described the natural history of TSH as appearing the first week, peeking by the 4th week, and in most cases, disappearing by the 17th week. The chances of developing a TSH after a DC is performed rises to 21% -50% according to Paredes et al. Although TSH develops in a high percentage of patients after a DC, surgical evacuation was needed in only 10% [2] .
The development of TSH secondary to DC is not completely understood; however, there are several theories that have been proposed to explain the pathophysiological basis for its development. They include a tear in the arachnoid with uni-directional CSF flow in the subdural space, effusion due to vascular and or parenchymal injury, and increased arachnoid permeability due to physical disruption of high transmembrane pressure [19] [20] .
According to Waziri et al. [23] DC flattens the dicrotic ICP wave. This would decrease CSF flow across the arachnoid granulation into the venous sinuses resulting in accumulation in the subdural space. Placement of cranioplasty probably reverses the effect and corrects the problem with resolution of the hygroma.
Conclusion
In summary, 2 patients with TSH are presented who both showed improvement in their neurological status and radiological findings following drainage of the hygroma fluid and cranioplasty. These findings suggest that other procedures such as membranectomy and shunting may not be necessary to treat TSH.
